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(54) DATA RECORDING EQUIPMENT 

(57) Abstract: 

PURPOSE: To reduce a data error rate at the time of 
reproduction of data. 

CONSTITUTION: An RF signal of the data in areas just 
before and behind a recording start position is detected 
by an RF detecting circuit 45 and whether or not a data 
signal is recorded is discriminated by CPU 24. When the 
data signal is recorded, an asymmetry value detected by 
an asymmetry detecting circuit 46 on the basis of the 
data signal in the areas is set to be a target asymmetry 
value, and when the data signal is not recorded, the 
asymmetry value stored in a memory 47 is set to be the 
target asymmetry value. By a control of the CPU 24, 
besides, an OPC operation is executed by using test data 
in a memory 36, the a symmetry value being most 
approximate to the target asymmetry value is selected, 
an APC circuit 31 is controlled so that a laser driving 
power at the time when the test data to be this 
asymmetry value are recorded be obtained, and recording 
of data is conducted. 
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(2) 

I 

Jbffix- ? m^©±E)t^«B®*5E#:'v©E® 

T, ±B8I 1 ©^ffl^Slc ± 0 ±E7fc¥«B®«#©± 

tax- * M^fBas ns «« t iss-r s^ic±fBx 
?{Bm>m&nnT^zmz\$. ±iBj6^-r-5®^f. 

B££nfcx-*[I^£*^T±E?g2 ©&ffl*&T 
fctH;*nfc7~»* h Uffi£B£7v'>;< h UffiiC&fc 

*£nTl^S7^>* HJte£±EBB7v->* MJB 

-r s c £*tt«&-r«ii#9 1 e»©x-*ss8b. 

[W#gi3] ±EfW»*R«. ±13® 1 O&M^mz 
«fc0, ±Ett#WS®l«#©±Ex-:5'ffi^a<E&Sn 

-*E®§£B. 

±0. ±E#^ME®«#©±B7 ; -:5'fl^#B®£*l 

«>s^**his*» c t ems &-r«n&H 2 e«©5t 

-*ES&B. 

[1I$9I5] ±EMfl^a». ±b» 1 otwu^RK 
±0, ±E3fc¥WEfiMi*©±Ex-*(g#**E»3ft 

*««©awRtma©H*©««fc±Ex-^«^*< 

E*anTi»**5«»sttaia**::t«»«tr*» « 
2 EfcCx-^BSgfi. 
[MSB 6] ±Bttil¥fttt. ±E*10ttlll¥Ri: 
±0. ±E3fe^ME®l«(*:©±E7 i -^fl^E&an 

e**nTn*!it*«*aaft&i»c, ±E®2©&tti 

&an^««©iSM©®^e.H4anfc5 ; -^fi^ 

esik#:©±ex-^ smmmt* ns»ss©B&©«i 
&^£¥S£att&7 i -*ffi^ejg2©7->>*HJM a? 




#P¥8-50 7 2 2 

2 

±Ex-^fl^©Eg^lC, ±ET-*fHta<S»Sn 
««*©JBBlc:&HT, , ±EJSl©7'»^hUBtt 
S^TRfc 3 n&«»/1 J: rj T±E U— tfSBSt 

Bfc*V>T. ±ES2©75/>*MJRCSttoT«S 

* * C t <t * 5 B«©x-*B®§lfi. 

[f29i©f¥JIfciJi9!] 
[0 0 0 1] 

*flMt*B»-r*x-*E»8BfcWr*. 
[0 0 0 2] 

[«E*©8ffi] tt*. 3fc¥«ES»#fcx-:5'(g*£E 
S-TSx-^ESSfilctt. 5^X2tt©S«l*fcl' 

£E»b#5J:5f;:&3ftfc#5Vx?gB#i&?K C 
©ftx-rX^SBirbTtt, aWWhr^ 
i'^SCD (Compact Disc)©M«tC¥B8bfcCD 
-R (CD-Recordable) K7-f 78B*<&-5. 
[0 0 0 3] £©CD-RF9'f78«-CJlV»Sft*# 

[0 0 0 4] H#«Kfi. 
ESt-J'CEFM (Eight to Fourteen Modulation) 

tiWiitfcio, 01 o©Aic^-r<k5fc, nsox 

lM©SS§i«*#*L<£*J:3fcLfc*IWt*B 1* 

c©£hm^b 1 zsmzLTu-yy-i* 
- h*s u— <f3e«»ffl»*n. d ©£mm^B 1 ©us 

jtan-s. cncio. ^u^-yw©E®@icsit 

[0 0 0 5] ^PII^B 1 ». #W««T*3iplcLT 
M3T-1 lTCttHTHU^RtfLl/^WnftR 

-rs«fc5ic*j«an-5. cncto. 01 o©Bic^-r 
[0006] x-^n±^fictt, *a*T?u-*y-f* 
jsut. hi oocfcs-rAifcff^u^wweflst* 

S L bT R F e^©M^ U^StttUT 

•SdtlCiO, HI 0©DIC^-rS4x-^Dl*^ffl 

an*. 
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(3) 

3 

[0 0 0 7] £©£#. KWUB^B lAlEFMIC«fc04 

[0 0 0 8] dWC^bX. T-^IBSRrlC«, U— +f 

Stx&tbTfc. ^Hi&a©^tRlXU— IfiK^©^ 
3?lc£DTfc^ h©*#£*<£flrr-5. £©£«>. V- 

2©&b»2M&IC:rXh5r-*£fH8U COfXh 
x- * 1 T&Ki)/'? 7- lc*5 tt£ 7 > ;* h 'J fit 

MJffiAs ySSHR-T-S. CtllCiD. a«bfc7-» 
;* HJfittA s y S#/t«f©ffi«lA9-*^— Jf^-f *- 
F©Ef|A7-©ft&®t LT&fcSn*. 
[0 0 0 9] dllT, 7-»;* MJfittttfcfy bt5> a? 

o<DDic^-rs*x-^D uc^bTisaoRr;i0% 
Kfcax 5^ xwvwsLt, n£m*t© 

•5. BPS. 7'»^hUfflAsyli lTfflM 

x4l©<i^©fc:-£U^;ux i x.zftfb&wuix 

a t, ^W3T©A;VXiB©m^©hr-^k^X2S 
tfjtfhAk^Xs t&ffl^T. ErFlC^T (1) ST? 

[0 0 10] 
[Sell 

[0 0 11] 

[HS9!!WSmLJ;5t"f£SI|g] t£3T, ±M©<fc5 
4CD-R F5-f ^SBIC^T. ^x-CX^±IC*t 

<fco^7-»^ HJ««, CD-RF5-f:/8H©3£§* 

*©m tfftwfgftim si/ft^x*©^ 

^lC«koT&j£3tt5. d©fc». CD-RH7^^ 

[0 0 12] A*tS?©CD-R F^-f^gM© 

SS7v>^ K'JMS-O^tLfc^tC. BttS©CD- 
RH7-f^Sg©g^7'>>^ h'JM*t-5%T*-5« 50 



#H¥8-50 722 

£©«£, AttS©CD-RH7-f^SIC 
<toT^xWXi7©ji*ST?x-^SrS®b, £©&. 

b&sj©cd-r h'^'f^SHJctoT, la&sn&x 

K&ttTx-* £f2»t S SfttGA Sffo & t t fc 
tt» i©jiHDlSS©W«-CRFm^©7-»^hUffl[^ 

[0 0 13] Z\Z\V, CDF^'fT'gg&tfCD-RF 

yummt* T—pwtmzs^T, RFm^©7~> 

> * F U fit fcjfc bT R F M^© 2 <gfc£fr 5 feJ&©X 5 
-1'Xl'^S:Sfl:^-&-5<fc5(C^:$nT^-5*i. £©7 

[0 0 14] 8EoT. CDF^-f^ggRtfCD-RF 
7-f^SC*^T, ±^©i5IC7-»^ F'Jfifitftl 

m icgfc * <t ? ttawEabWton&jtT*^ x * a> e. 9 
-?£SS#ffl-rt£K:«. X7-fxk^;u^3iJinE®© 
m&©7-»* f y«©»i:fcaflw* c ta<Ti*-f . 

RFm^£2fitftTSBnci7-at58£TS8£a<<& 
[0 0 15] *55WB±JE©*tillC«*, 5 s - 

^©iijiniBg©flt(^'T?7>'>^ f u«*»a»K«fl;-r* 

Ct*< x-^©iiJDfB®&ff 5 £ t#T#*x-*fB 
@SfiS:ji«TSfc©TSS. 
[0 0 16] 

[siJl£#&-r£fc«>©#a] *^Wt^^>x-^iE® 
mmt. **«E»HM*:fc»UTU— !ftf-A*!IB«r 

at. ±$zyem&&mom\zm-3^T±mx¥ft)& 
mmmz±t£7-9f$nmm<*nT^%fr : gfrz&tii 
tzm 1 ©^a^at. ±tB7t«^«i#a©ffl*ics^ 

x-^M^©±fB^WI3S!Kft^©fBStC^4o T. 
±S® 1 ©^Hl^aiC«tO±IH3t^WieSfiE«:©±ia5 ; 

-^M^^i2®^ns@«tifi»-r-5^tc±E7 J -^ 

$njtx-^fi^fcs^^T±s® 2 ©^oj^aT^tii 
$nfc7-»^ h'jffiSBg7^>^ hufiica^b. 

nTV>S7">>^h'J©S±l2B8J7'»^ hUfiJca 

3£f5Mffli¥at&«A5c:tic«to±iEbfc^^ 

[0 0 17] 

^icia^-rst^ictt. c©x-^©iasic5tst-pT. 
^ 1 ©^tu^aicci: 0. ft^WK^fiEtt©^-*^** 
taii^ns^tifiKTs^tx-^M^^es^n 

zmz\*. S2©^ffi^aic«to, ±f2x-^*^* 
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(4) 

5 

m»itxT^u^mz\t. ^#&aen-o>-57-»;* 

h U MS±ISlg7>'>^ h UBfc l/TOTT* Z.t\Z 

hUfc£(3C7^>;*MJte£t>:?«i:ol;:x-*© 
B»*fr5. 
[0 0 18] 

-*B»g@©«IISMfc«lj££*-r. 
[0 0 19] C©x-^i2®^gtt. ^B4EfiWtft:-C 
fcSftxV X* 7 ICx-^S^fciBS-fSx-^IE&K 
IfJboT, ilfflftT^X^lCttbTl'-lfH-Afc 

7 £x^X^7?!^Ett£ftfcl'-1ftf-A££ttT^ 

ft^ t* jft-r *3tmai*a-c** 7 ^^^^9 

l©^ffi#S-p*SRF«imi5lK4 5 t, ±B7*hx 

^^^^ goaAics^TTv-^^ h>j<ss:^mf s 

fg2©tfcffl#ire&37;/>* hU«ffl®&4 6i. ± 
RF&mm*&4 SICioTftT^X? 7©±Ex-^m 

x-*f!*tK:g^T±B7>'>* H Ut&ffl[5]K4 6-e 
ft»£nTV>*7:>>*MJ<I£±feB&7>'>*hU 
[0 0 2 0] Cut, H 1 It^fx-^ESSgTffl^ 

[0 0 2 1] 02lC^-r<t^lC, 7txVX£7ICB> 7* 

«5PG(Ort^ffl3»CttTOC (Tab 1 e of Con 40 
tents) tdfcU-F'f >£«L I *<&tte>tt, £ 
fc, 7*D^7A®«PG©fl3W::tt'J-K77h«« 

IOftHttfctt. 7*n ; ?7A®t£PG©B®ttR£B» 
f£7*n^7ABta»£PMA<!:, «fMft/*7-* 

[0 0 2 2] 01£#R8LT, C©^JS0il©x- 
[0 0 2 3] 0 1 ICtel^T, U-1f^-f*-Hl^6tH 50 



ftBB¥8-50 7 2 2 

6 

WStlSP— tfJttt. 3'J^-v3>U>X2-C¥ff^ 
titl. ^W-7V>y3Rtf£-AX7 , »J>.y*4£:fr 

^xnmv->x&\zmt)^ z.oM^uyx&iz^-ox 

^x-fX^7±tC«3t^tlS. 

[0 0 2 4] ±Bb*-AX7 , Us>*4l;:AI*;*n 
&7tH-A©-gBfciu ^©b-AXT'Uy^K.koT 
#8£tlT, W— tftx* 5 KAttSns. C1©U— tf 

&\zfctit%tiimm*>ftz. z.<»tmmt, ^-9^ 
v H7>t*3 ot'jsenT«E®K^$n, sect 

«/t7-«fl (APC) EK3 lKigSttS. 
[0 0 2 5] r©APCIUgS3 ltt, JiB^X^J/F 
7>7*3 0^S©fi^£ffl<^T> ±KU— tfy-ftf-F 

CleIK3 l*>6ffliHWm*lttP~ !f*PlalK2 9lc3ie. 
n5. £©l/— !f £181382 9 te, ±BAPC|sI?&3 l 

^^©^m^fcs^^fcu-tfffiHi/w-T, u-if 
y-fjr-Kisww*. 

[0 0 2 6] ±E3tx-<X^7±lcM»^tlfcl^— !ft 
-A©R»^ti, ^l^>X6^LTH-AX7''Jy 
^4l:A«Sn5. d©k-AX^Uy^4-ptt±IBS 

©w>xs^a7t^>x^efigo, ±mmm7* 

[0 0 2 7] ±127* HxWx^^9^e©ai*tt'\y 
h*7>7*l OCioTSJEillC^ft^tl, Th'Ji/^X 
@K1 llCffl^^ns. uCOVhU yZXW&l IT 
tt, ±B'v.y F7>7*1 0^e.©ffi*©iDM#&ff 
tlCiO, h7y+^l7-i^TE, 7*- #XX 
Rtf7'-y>'i7>fi^PPa<£j£3*l 
•5. ±Eh7-y*>^X7-^TESr;7*-*^I 
5-m^FE«, ffiffiffifflllKl 2, 1 3 IC-WetlfC 

[0 0 28] &ffi*t«|!?& 1 2 •Cfifi^iSSStlfc h V 
!/*>yi7-fi^TEeH7-f 7EIK1 4 Kite* 
3. c © H 7-f 70K 1 4 tt, ±Btt«Si<lls]8 1 2 

6®h7 7* >^!7-i^T E IZm -3^T t>77 + > 

M®ls>X6 Dtig.Kr-i X ? 7 Kttf £ Yvv^yV 

[0029] wm®m\ 3Ttfcffl*iiassn 

fc7 *- *Xl7-i^F Ett H7-f 7®K 1 5 \zm$ 
n§. d©h'7-f7lHlKl 5tt, ±Bttffiffi«lHlK 1 3 
*>e>©7*- *XX7-ffi^FEJCScJ^T7*-*X 
7^xjlX-^1 7Sl^t5. JintCiO. ±B?t 
«J U >X 6 ©±B?t7 i '< X i7 7 IC^TS 7 XftM? 

[0 0 3 0] Sit, ±Eh77*>yX7-fi^TE© 
fi^7>tt. XWyHttffi«ffi(5lK3 2lc2l^nTfi:ffi 
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(5) 

7 

mmn. H7-f^niK3 sevens. zwyh-? 

[sJ&3 3Ttt, t&XVv Ktefflffiffl0!S3 2^?>Offl 
[0 0 3 1] ±EtMJs/?X[h!&1 1 ^StiJfiatl-S 

zf y'yo.zf^ta^ppit, o*?)\<ma\s\%2 new* 

3*13. Jl©#*:7;HftttilHl82 lTtt, ItTJXiH 

&ffl3nT, AT I P (Absolute Time Id Pre-groov 
e) ^Ps.V-9 2 2lcm*$n-5. uCAT I Pf 20 
t^l/-?2 2m 9*:/;WB*fc&AT I PRZf 

at i ps?*at^D-y^m^^ffl$n2.. :©at 

1 P&tfAT I PSi*ab^Ds/i7ffi^ttAT I Pt3 
-?2 3JCiien5. CCD AT I Pf3-^2 3T?tt, 
AT I P&tfAT I P^fflb^nyi7m^S:fflV»T7 
HWXWa*<S4$n5. JI©7HkXfit?8tt. ±EC 
PU2 4lC^*&^n-5. 

[0 0 3 2] ±Etf*:?Jl#ffllSB2 lT&ttiSnfc'} 
*7jHi*f2:AT I Pft^aV-^2 2^0itntc 

at i pgSi^-ttiL^Dy^m^ta, xtr>F;n*— * a? 
[§82 5{ct>ffi*$n-5. £©xt;>K;n*— #082 

5tt, ±E>>*^fl^i:AT I P^ffiWD.yi?g 
ftSffl^Tt-i' f 4 7-1'A2 6£:frLTXfc!>F;HE 

2 5B. ±E»>*^;n)ttaia»2 lTt&fflans?*:? 

JHg*t*)t 2 2. 0 5kHz 0-^Ha»»C»*«k 3 \ZU 
WSff5ifl*. <bU<MLhEAT I Pti^aV-^ 2 2** 
Sffl}j£n5AT I PK*fflti'Oy^«^16. 3 5 
kHz ©-JfcEfc»fcfcS,fc5fcfW»&fT5. 

[oo 3 3] ±EvHjy? xeki l^em^ans jo 

M^m^tUTPLLIllKl 9lC)if.nS. £©PLL 
138 1 9 7? tt, ±E 2 «fc *9Uv9 flWilt 
a*U C©^o S /^ffi^B2<iftfi^i:*IC7 i 3-^|5l 
82 0fc2l&tt*. C©x3-y|51K2 OTtt. ±E£ 
D y i; fl« fc«rJV>T±E 2 fflftli^STH- 

±E"9-^3-HttCPU2 4Kasn*. 
[0 0 34] ±EPLL[el8l 9XS*$nfc^ 40 

tt. @ESMm^tUT ; E-^H7'f/12 6fc2l6n 
5. C©*-* H5-fA2 6fB. ±ElslESM«^tC 

s^xxtf> f;^-* 2 7 ©BSdsfiifflrrs. 

[0 0 3 5] N. ±j£UfcSbfm. ftxVX£7#£© 

[0 0 3 6] fnS, %=TA7.9 T^V>=r-9<»m®.mz 
tt. RF&tij|Hl84 5T. 3fcxVXi'7±©J5 , r)£©®i£ 50 




#^¥8-5 0 7 22 
©T-^tH&iV&ilfcfc.fcDvHJy 0X081 1* 

^*»Eaanxv>5^s^*ttWL, c©^taft^sc 

PU2 4Cfl«ftT5. 

[0 0 3 7] HHT?. RF&ffl084 5©«8W&«Jj£ 
©-*lM!*B3fcjRU *fc, £©RF&ajH184 5 
Kfettftfrft*©^ 5 >0x>- h*H4K*LT, 
RF^tti®K4 5©»fPfc"3WT«MW*. 

[0 0 3 8] 04©Alc^-TJ;a(r. T-***E»Stt 
TV>*E»*«*6H4SnfcRF*Wfll^l'^*» 
»bl/T^*«^ *E»«l**>6S4*nfcRF«^tt 
fi*tl"«;lo&tK«-5££&t>T^S. £©RFffi*ftt, 
H3Ca?-*7W/*X7Y.JW (HP F) 5 5S^-T^t 

ow^*«p^t-r*H4©Bfc*-rj:3ftfi 

CfflHPF 5 575^©U*fI^tt, 3>/^ 
-05 6CA*Sn5. 
[0 0 3 9] C©3>/tl/-?5 6Tll ffifeOZH 
XW^T?±ElB*flH»*X9-fX-r«. cnfciO. 
H4©CfcjRTJ:3fc, EMM-0iMM3T~l IT 

©/^x«i©«^ici&i;fc' o* i' a>2ftfcflr 
<fco, i* ia*ai*fliw#6n*. c©w 

[0 0 4 0] E©/WX«t&tHlll85 7*>Stt, ±E2 

ttfcflre©AWx«!wa»i 1 iTiofivit€?ictt, e 
a^^s©^*^^^'^^ r tao. 

tt, *WMI«»6o?ttWC»*:t*«t' 0' 
t&«*iafli^*«ia**n*. c©<ftWffl^tt, 04© 

[oo4i] ae, z.<»v : -9&®mmzmz>T-9 

EftOMfPfW©* 1 ©*JS0I©7 n-x*- h£0 5 
[0 0 4 2] Jfe-f, Xxs/^SIT!, jfrXFriVtfa.- 

0 (H^-a-f) *5©37>h't, c©x-0E»gs 

ff-f X 0 7 ©X-0ES&S, IP^ESSteffiStE 

a^-r5x-^©E»stm4tt, 7 ©w^ 

[0 0 4 3] *UT, Xx-y^S2ICit*, x-^ES 
ffiS©Bif©0f«x-^fi^ffl««©^®»^ K^yf 

ES«©*t£tt, 7->»ihytt*IWtt-f*«)fc+» 

4**si:«tsn*. flu c©«ts*^g<©* 

t, 7-»^h'J«©ttfflC«fIW*^>5j:tc^5© 

lC*^Ttt, ±E««©l-9-^3-K7U-A»©r- 
C©D-^3-H7U-Att, i^ssm^. u-^ 
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(6) 

9 

-5. 

[0 0 4 4] Z<Dt%, CPU2 4B, K 7*f5]?S3 

9, 3fctf s/?7-y7*4 Oft, 3tf^X?7 0r-^iBS 
[0 0 4 5] CPU24I*, APCIUK3UC 

uw®nzmzct\z&r), n&mau— mmnu- 10 

[0 0 4 6] Ctl\Z^K), ftXy!?7y740Oy*h 
x-fx?^, Ay F7>:/1 0, RtfVMJi/^X® 

irewssns. c:©RFfttii!iiK4 5ictoT, mm 
te&sofemayfz- f? w-Aicx-^tfiassti 

[0047] -eur, ±!HRF^mr5iK4 5*^©«ita a? 

fi#^CPU2 4tcftJ&3nsc:tlcJ:0> Xr-^S 

[0048] cpu2 4it m&mTVLW<?>m& 

[0 0 4 9] C©7f7^S3f, IS&fflte(4B©iSB(( 51? 

icittr. 

[0 0 5 0] CC-C, 7*»* F'J&£HH!B4 6-ett, 
Xxy^S2[Cfe^TS^^nfcRFm^e7-»^ 
FUfifctfcttlLTfcO, Jl©7>'>;* FUfilttCPU2 
4tcai#£ftT<A5. 

[0 0 5 1] <fcoT, :©Xf-yyS4TH CPU2 
4tt, 7v>^ MJt&ailsl*&4 6-p^ta^nfc7v>/ 40 
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tfJg'JSnfcS^ICtt, XT-5'7'S3 8ICii*, K®R! 

7-Tir-^SESt5. fiP£, CPU2 4tt, 

U 4 7 CfB183ttT^3e»ill&ftB©Bft^7-tf« 
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«ffl©-tf-73- K7 U-A©*fcT-^*<E®*nT^ 
fcK EP^« IBgm7tt@©iiS©1J-^3-H7U-A 
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